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ABSTRACT
We present the results of data-mining the Wide-field Infrared Survey Explorer (WISE) archive
for data on classical and recurrent novae. We find that the detections are consistent with dust
emission, line emission, emission by a stellar photosphere, or a combination of these. Of the
36 novae detected in one or more WISE bands, 16 are detected in all four; thirty-one known
novae are not detected by WISE. We also searched for WISE data on post-WISE novae, to
gain information about nova progenitors. In this first paper we consider only the WISE data. In
future papers we will provide a more detailed modelling of the WISE data, and discuss WISE
data on post-WISE novae – including their variability – and will complement the WISE data
with data from other IR surveys.
Key words: binaries: symbiotic – circumstellar matter – infrared: stars – novae, cataclysmic
variables – surveys
1 INTRODUCTION
Infrared (IR) observations of novae (both classical and recurrent)
have been carried out for over 40 years, starting with the IR pho-
tometry of FH Ser by Geisel, Kleinmann & Low (1970; see Gehrz
2008; Evans & Gehrz 2012 for recent reviews). Most IR observa-
tions are of individual objects, triggered once a nova is reported.
However, all-sky IR surveys provide a different perspective on
the nova phenomenon. These include the IRAS (IRAS 1983) sur-
vey (see Harrison & Gehrz 1988, 1990, 1992, 1994, for a dis-
cussion of novae and related objects as seen by IRAS), AKARI
(Murakami et al. 2007), and 2MASS (see Hoard et al. 2002, for a
discussion of cataclysmic variables, including novae) surveys and,
most recently, the Wide-Field Infrared Survey Explorer (WISE;
Wright et al. 2010).
Hoard et al. (2014) have reported the resuts of searching the
WISE database for nova-like variables. A preliminary report of the
present work is given by Evans et al. (2014).
2 THE WISE SURVEY
WISE is an all-sky mid-infrared mission (Wright et al. 2010), op-
erating in wavebands centered at 3.4, 4.6, 12, and 22µm. It com-
menced its survey on 2010 January 14, and completed its all-sky
survey on 2010 July 17; the 4-Band survey terminated on 2011
February 1, 2011 with the exhaustion of hydrogen cryogen and af-
ter which WISE entered a 3-Band post-cryo survey phase. Relevant
⋆ E-mail: a.evans@keele.ac.uk
Table 1. Characteristics of the WISE data (Wright et al. 2010).
WISE Effective Zero magnitude Positional
Band wavelength (µm) flux (Jy) accuracy (arcsec)
1 3.3 306.681 6.1
2 4.6 170.663 6.4
3 12 29.0448 6.5
4 22 8.2839 12.0
calibration and other information for the WISE mission, taken from
Wright et al. (2010), are given in Table 1. The WISE bandpasses
are shown in Fig. 1.
In this paper we present the data on classical and recurrent
novae from the WISE survey; in future papers we will discuss our
modelling of the data, and WISE data on post-WISE novae. While
the thrust of this work is the exploitation of the WISE survey in later
papers we will supplement the WISE data with data from other IR
surveys as appropriate.
The prime purpose of the present paper is to present the WISE
data, with a brief discussion on a source-by source basis. For the
present we discuss the data with no allowance for colour correc-
tion (Wright et al. 2010) – although these are generally negligible
for “photospheric” temperatures – or for reddening; we leave this
to a more detailed discussion in later papers. Here we confine our
discussion to those novae with detections in at least three WISE
bands, although in some cases detections in two WISE Bands are
sufficient to draw tentative conclusions.
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Figure 1. Wavelength responses of WISE filters (Wright et al. 2010), to-
gether with the locations of a sample of emission lines known to be strong
in mature novae.
3 WISE OBSERVATIONS OF NOVAE
In the course of its all-sky survey, WISE detected a number
of classical and recurrent novae. We data-mined the WISE cat-
alogue to identify coincident targets using source lists from
Bode et al. (1989) for pre-1989 novae, and Downes & Shara
(1993), Downes, Webbink & Shara (1997), Downes et al. (2001),
and Walter et al. (2012) for later novae. We have confined our
search to Galactic novae. J2000 positions were taken from SIM-
BAD1, Walter et al. (2012), or Bode et al. (1989).
The criterion for determining that WISE had indeed detected
a nova was that the WISE source position was within the WISE
positional error of the nova position; a visual check of the WISE
3.3µm field was also performed. Detections are given in Table 2,
which includes outburst year. Also given are t2 and t3, the times
for the light curve (LC) to decline by 2 and 3 magnitudes respec-
tively, and the LC class; the latter information is of the form X(t3),
where X = S (smooth), P (plateau), D (dust dip), C (cusp), O (os-
cillations), F (flat-topped), J (jitter). The LC information is taken
from Strope et al. (2010) unless otherwise noted in Table 2.
Table 2 also includes the positions of the nova and associ-
ated WISE source, the WISE fuxes (in mJy and Jy), the difference
∆θ (in arcsec) between the WISE position and that of the nova,
and a crude classification of the WISE spectral energy distribution
(SED). For the latter a “D” indicates a SED characteristic of dust
emission, a “S” indicates emission from a photosphere, a “L” indi-
cates likely line emission, and an I signifies inconclusive; in some
cases a hybrid classification (e.g. SD) is possible. In many cases,
the possibility of “photospheric” emission is deduced on the basis
of only two WISE Bands (usually 1 and 2) and the emission may
be from the secondary or an accretion disc; we do not discriminate
between these two possibilities at this stage. Where we have fitted
blackbodies to the WISE data, the uncertainty in the temperature is
typically ±20 K.
Novae not detected by WISE are listed in Table 3. These in-
clude objects with WISE sources close to the nova position but not
within the WISE positional uncertainties.
Classical novae (CNe) are well-known to go through a nebular
(and in some cases, coronal) phase, when emission lines dominate
the spectrum. The location of some of these lines in relation to the
WISE bandpasses are shown in Fig. 1 (see Evans & Gehrz 2012,
for a more complete list). The bandpasses encompass a number
1 http://simbad.u-strasbg.fr/simbad/
of IR forbidden lines that are known to be strong in mature (i.e.,
several hundreds days post-maximum) novae. Many of these lines
are neon lines that affect mainly WISE Bands 3 and 4, but there
are also coronal lines that affect WISE Bands 1 and 2. The “red
leak” in Band 3 means that (for example) the [O IV] 25.9µm line,
a strong coolant line of the plasma (Woodward & Starrfield 2011)
may, when present, contribute to the Band 3 flux.
4 RECURRENT AND SUSPECTED RECURRENT NOVAE
OBSERVED BY WISE
Recurrent novae (RNe) are a heterogeneous group of objects, in
that the donor star may be a main sequence dwarf or a red giant,
that may or may not possess a wind. Relatively few are known (see
Anupama 2008) compared with the number of known CNe, but
apart from the nature of the donor star the distinction between CNe
and RNe is largely the selection effect that a RN has been seen to
erupt more than once. The timescale between RN eruptions is <∼
a human lifetime, while that between CN eruptions is >∼ 10
4 years
(see Gehrz et al. 1998). Since the sustained study of nove eruptions
has a history of ∼ 100 years it seems likely that inter-eruption
timescales of <∼ 100 years and ≫ 100 years are those that will
be most evident at this stage of nova study: it may be that there is a
continuum of inter-eruption timescales that has yet to become ap-
parent (cf. Darnley et al. 2012). It is therefore clear that, while all
novae are recurrent, there are RNe masquerading as CNe (Harrison
1992; Weight et al. 1994; Darnley et al. 2012; Pagnotta & Schaefer
2014).
Also there is evidence that RN eruptions occur on the surfaces
of massive white dwarfs (WDs) – close to the Chandrasekhar limit
– and there is great interest in determining whether the WD in some
RN system is gaining mass, possibly leading to deflagration as a
Type Ia supernova supernova (cf. Whelan & Iben 1973).
Reviews of RNe, with emphasis on the RN RS Oph, are given
in Bode (1987) and Evans et al. (2008), and a summary of RN prop-
erties (as of 2007) is given in Anupama (2008). Strope et al. (2010)
provide a discussion of RN light curves.
4.1 T CrB
T CrB is a recurrent nova that has undergone two known erutions,
in 1866 and 1946 (Anupama 2008); its next eruption is overdue.
The donor star has spectral classification M3III (Anupama 2008).
The WISE SED for T CrB is shown in Fig. 2. The WISE
data are consistent with photospheric blackbody at 4 300 K (cf.
∼ 3 500 K for a M3III star; Cox 2000). Within the WISE pho-
tometric uncertainties – and in contrast to RS Oph (see below and
Evans et al. 2007) – there is no evidence for dust in the T CrB sys-
tem.
4.2 KT Eri
KT Eri erupted in 2009 and is a suspected RN (Darnley et al. 2012;
Pagnotta & Schaefer 2014). It is exceptional for having a reason-
ably well-covered and extensive pre-eruption LC (Hounsell et al.
2010; McQuillin et al. 2012). The rapid light LC decline and the
small amplitude suggest that it might be a RN (Hounsell et al.
2010). Darnley et al. (2012) suspected that the donor star is
evolved; they give the near-IR colours as R − I ≃ 0.6, J −H =
0.42, H − Ks = 0.05; Darnley et al. suggest a classification of
∼ G2III and effective temperature ∼ 5500 K; the reddening
(E(B − V ) = 0.08) is too low to impact significantly on the IR
colours.
c© 2002 RAS, MNRAS 000, 1–15
A
W
ISE
view
of
n
o
va
e
–
I
3
Table 2. WISE fluxes.
Nova Outburst t2, t3 LC RA, Dec (J2000) Date of first B1 (3.3µm) B2 (4.6µm) B3 (12µm) B4 (22µm) ∆θ Classification/
year (days) class Upper value: WISE WISE Observation (mJy) (mJy) (mJy) (mJy) (arcsec) Comment
Lower value: GCVS YYYY-MM-DD (Jy) (Jy) (Jy) (Jy)
V603 Aql 1918 5, 12 O(12) 18 48 54.64 +00 35 03.43 2010-04-01 14.63± 0.40 8.22± 0.25 < 3.17 < 6.43 0.51 I
18 48 54.636 +00 35 03.37 —
V1229 Aql 1970 18, 32 P(32) 19 24 44.56 +04 14 48.06 2010-04-13 0.22 ± 0.01 0.12± 0.02 < 0.36 < 2.48 0.70 I
19 24 44.52 +04 14 48.7 —
V1370 Aql 1982 15, 28 D(28) 19 23 21.32 +02 29 25.43 2010-04-12 0.33 ± 0.02 0.11± 0.02 < 0.27 < 2.30 2.69 I
19 23 21.10 +02 29 26.1 —
V1494 Aql 1999 8, 16 O(16) 19 23 05.29 +04 57 18.83 2010-04-11 0.81 ± 0.03 0.45± 0.02 < 0.31 9.51± 1.41 0.27 L
19 23 05.30 +04 57 19.1 —
T Aur 1891 80, 84 D(84) 05 31 59.13 +30 26 44.87 2010-03-08 1.16 ± 0.03 0.72± 0.02 0.40± 0.15 < 3.36 0.17 I
05 31 59.12 +30 26 45.0 —
QZ Aur 1964 –, 23–30 – 05 28 34.08 +33 18 21.65 2010-03-08 0.33 ± 0.01 0.17± 0.02 < 0.28 < 2.24 0.15 I
05 28 34.08 +33 18 21.8 t3 from [1]
T Boo 1860 –, – – 14 14 1.97 +19 04 3.79 2010-01-14 0.50 ± 0.01 0.30± 0.01 < 0.23 2.05± 0.81 1.74 I
14 14 06 . +19 03 54 —
V705 Cas 1993 33, 67 D(67) 23 41 47.18 +57 30 59.65 2010-01-12 0.80 ± 0.02 0.49± 0.02 1.15± 0.17 13.08± 1.06 0.18 L
23 41 47.19 +57 30 59.5 —
V723 Cas 1995 263, 299 J(299) 01 05 05.34 +54 00 40.35 2010-01-22 1.34 ± 0.03 0.81± 0.02 0.55± 0.090 < 1.37 0.19 SL
01 05 05.36 +54 00 40.3 —
V1065 Cen 2007 11, 26 – 11 43 10.30 –58 04 04.85 2010-01-18 0.58 ± 0.05 0.44± 0.03 12.75±0.28 29.53± 1.36 0.56 DL
11 43 10.33 –58 04 04.3 t2, t3 from [3]
T CrB R1946 4, 6 S(6) 15 59 30.14 +25 55 12.68 2010-02-05 4.70±0.78 2.70±0.19 0.50±0.01 0.17±0.01 0.20 S; [2]
15 59 30.16 +25 55 12.59 —
AR Cir 1906 –, – – 14 48 09.51 –60 00 27.48 2010-02-17 15.17± 0.38 7.92± 0.18 < 2.68 8.13± 1.92 0.27 SI
14 48 09.53 –60 00 27.5 Symbiotic?
DZ Cru 2003 –, – – 12 23 16.08 –60 22 34.34 2010-01-26 53.3 ± 0.01 156± 1 1075 ± 12.9 963 ± 11.5 1.38 D
12 23 16.2 –60 22 34 —
V476 Cyg 1920 –, 16.5 – 19 58 24.46 +53 37 07.56 2010-05-20 0.26 ± 0.01 0.15± 0.01 < 0.14 < 1.23 0.06 I
19 58 24.46 +53 37 07.5 t3 from [1]
V1974 Cyg 1992 19, 43 P(43) 20 30 31.60 +52 37 51.85 2010-05-29 0.25 ± 0.01 0.15± 0.01 0.40± 0.07 2.59± 0.65 0.57 L
20 30 31.61 +52 37 51.3 —
V2361 Cyg 2005 –, – 20 09 18.78 +39 48 51.74 2010-05-31 0.54 ± 0.02 0.11± 0.01 < 0.63 6.37± 1.14 2.42 I
20 09 19.05 +39 48 52.9 —
V2362 Cyg 2006 9, 246 C(246) 21 11 31.88 +44 48 03.16 2010-05-31 1.51 ± 0.05 0.78± 0.02 1.18± 0.11 13.60± 0.90 4.76 I
21 11 32.346 +44 48 03.66 —
V2467 Cyg 2007 8, 20 O(20) 20 28 12.48 +41 48 36.52 2010-05-17 2.28 ± 0.11 3.58± 0.15 22.22± 1.37 226.1 ± 9.4 0.38 LD?
20 28 12.52 +41 48 36.5 —
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Table 2. WISE fluxes (continued)
Nova Outburst t2, t3 LC RA, Dec (J2000) Date of first B1 (3.3µm) B2 (4.6µm) B3 (12µm) B4 (22µm) ∆θ Classification/
year (days) class Upper value: WISE WISE Observation (mJy) (mJy) (mJy) (arcsec) Comment
Lower value: GCVS YYYY-MM-DD (Jy) (Jy) (Jy) (Jy)
HR Del 1967 167, 231 J(231) 20 42 20.35 +19 09 39.22 2010-05-09 5.61± 0.12 3.63± 0.07 2.20± 0.14 33.35± 1.47 0.09 L
20 42 20.34 +19 09 39.31 —
KT Eri R?2009 –, – – 04 47 54.20 –10 10 42.74 2010-02-20 27.64 ± 0.59 11.84 ± 0.22 1.96± 0.31 10.78± 0.97 0.37 SI; [4]
04 47 54.21 –10 10 43.1 t2 from [5,6]
DM Gem 1903 –, 22 – 06 44 11.55 +29 56 43.71 2010-03-22 0.75± 0.02 0.38± 0.02 < 0.40 < 3508 1.97 I
06 44 12.05 +29 56 41.9 t3 from [7]
DN Gem 1912 16, 35 P(35) 06 54 54.35 +32 08 27.52 2010-03-22 0.22± 0.03 0.13± 0.02 < 0.93 < 2.03 0.48 I
06 54 54.35 +32 08 28.00 t3 from [1]
DQ Her 1934 76, 100 D(100) 18 07 30.26 +45 51 32.55 2010-03-22 1.94± 0.03 1.24± 0.03 0.34± 0.10 < 2.69 0.07 S
18 07 30.25 +45 51 32.6 —
V533 Her 1963 30, 43 S(43) 18 14 20.49 +41 51 22.39 2010-03-23 0.55± 0.01 0.34± 0.01 < 0.27 < 1.47 0.30 I
18 14 20.48 +41 51 22.1 —
RS Oph R2006 7, 14 P(14) 17 50 13.16 –06 42 28.52 2010-03-17 1.04±0.12 0.72±0.03 252 ± 3 153± 4 0.5 SD; [3]
17 50 13.20 –06 42 28.48 —
GK Per 1901 6, 13 O(13) 03 31 12.00 +43 54 15.24 2010-02-12 36.40 ± 0.77 22.46 ± 0.46 4.72± 0.17 2.51± 0.86 3.12 S
03 31 11.82 +43 54 16.8 —
RR Pic 1925 73, 122 J(122) 06 35 36.08 –62 38 24.31 2010-04-10 4.47± 0.10 3.09± 0.06 0.94± 0.061 < 1.33 0.16 SI
06 35 36.06 –62 38 24.37 —
T Pyx R2011 32, 62 P(62) 09 04 41.51 –32 22 47.61 2010–05–14 0.91± 0.02 0.67± 0.02 < 0.28 < 4.52 0.15 I; [3]
09 04 41.50 –32 22 47.5 —
V3890 Sgr R1990 6, 14 – 18 30 43.28 –24 01 08.97 2010-03-26 216± 5 119± 2 33.2± 0.6 12.93± 1.42 0.08 S; [3]
18 30 43.28 –24 01 08.9 —
U Sco R2010 1, 3 P(3) 16 22 30.80 –17 52 43.28 2010-02-24 1.58± 0.04 0.77± 0.02 0.78± 0.15 < 2.89 0.08 L?; [3]
16 22 30.80 –17 52 43.2 —
V745 Sco R1989 –, – – 17 55 22.23 –33 14 58.62 2010-03-18 330 ± 011 248± 5 131 ± 2 64.36± 2.08 0.21 SD; [3]
17 55 22.27 –33 14 58.5 —
V1186 Sco 2004 12, 62 J(62) 17 12 51.26 –30 56 37.33 2010-03-09 1.91± 0.10 2.10± 0.08 7.16± 0.26 4.07± 1.19 0.79 L
17 12 51.21 –30 56 37.2 —
V1280 Sco 2007 –, 34 – 16 57 41.20 –32 20 36.40 2010-03-04 2.53±0.21 7.58±0.37 24.29±2.48 13.95±0.15 2.74 D
16 57 40.91 –32 20 36.4 t3 from [2]
EU Sct R?1949 –, – – 18 56 13.23 –4 12 32.26 2010-04-02 22.78 ± 0.44 11.62 ± 0.23 2.68± 0.23 < 2.33 0.76 S; [4]
18 56 13.12 –4 12 32.3 —
CT Ser 1948 –, > 100? – 15 45 39.10 +14 22 31.77 2010-02-05 0.18± 0.01 0.11± 0.01 < 0.29 < 2.64 0.07 I
15 45 39.08 +14 22 31.8 t3 from [1]
V382 Vel 1999 6, 13 S(13) 10 44 48.45 –52 25 30.79 2010-01-07 0.42± 0.02 0.29± 0.01 4.33± 0.13 6.41± 0.72 0.49 L
10 44 48.39 –52 25 30.7 —
[1] O’Brien & Bode (2008); [2] Helton et al. (2010); [3] Recurrent nova; [4] Potential recurrent; [5] Hounsell et al. (2010); [6] McQuillin et al. (2012); [7] Harrison & Gehrz (1990)
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The WISE SED is shown in Fig. 2. All we can say is that the Band
1–3 data are just consistent with the Rayleigh-Jeans tail of a blackbody,
but the temperature is poorly constrained by the WISE data alone; however
there remains a large excess in Band 4. The WISE data do not discriminate
between line and dust emission.
4.3 RS Oph
The best-studied of the RNe, RS Oph has undergone five known and two
suspected eruptions (Anupama 2008). The donor star is an early (M0/M2)
giant with a 12C/13C ratio of 16 ± 3, an underabundance of C and an
overabundance of N relative to solar values (Pavlenko et al. 2008, 2010).
Pavlenko et al. determined an effective temperature of 4 100 ± 100 K for
the donor star. Silicate dust – seemingly oblivious to the 2006 eruption –
was prominent in a spectrum obtained with the Infrared Spectrograph (IRS;
Houck et al. 2004) on the Spitzer Space Telescope (Werner et al. 2003;
Gehrz et al. 2007) in 2007 (Evans et al. 2007; Woodward et al. 2008).
The WISE SED is shown in Fig. 2. The Band 1–2 data seem consistent
with a 2 560 K blackbody, leaving an excess in Bands 3–4; we identify this
with the dust in the RS Oph system, although the [O IV] fine structure line
– commonly seen in CNe (Helton et al. 2012) and indeed present in the IR
spectrum of RS Oph (Evans et al. 2007a) – may contribute in Band 4. We
defer a discussion of this point to detailed modelling.
4.4 T Pyx
T Pyx is a well-known recurrent nova which underwent its sixth known
eruption in 2011. The nature of the donor star is uncertain. Observations
with the Herschel Space Observatory during the 2011 eruption revealed a
weak far-IR excess (Evans et al. 2012), attributed to an IR echo from pre-
existing dust.
T Pyx is detected in WISE Bands 1 and 2 only (see Fig. 2). The Bands
1 and 2 data are consistent with a 2 190 K BB but in view of the limited
nature of the data this is not conclusive.
4.5 V3890 Sgr
V3890 Sgr is a RN that underwent eruptions in 1962 and 1990. The sec-
ondary star is classed as M5III (Anupama 2008). The WISE SED is con-
sistent with a blackbody photosphere at 2 310 K (Fig. 2). This is somewhat
cooler than the effective temperature of a M5III (3 170 K Cox 2000). There
is no evidence for either line emission or a dust excess.
4.6 V745 Sco
V745 Sco underwent RN eruptions in 1937 and 1989; the secondary star is
classed as M6III (Anupama 2008), corresponding to an effective tempera-
ture of 3 250 K. The WISE SED seems (like that of RS Oph) to be consistent
with a blackbody at 2 090 K, together with a dust excess (see Fig. 2).
4.7 U Sco
U Sco is a well-known eclipsing RNe with eruptions in 1863, 1906, 1936,
1979, 1987, 1999 and in 2010; a possible eruption in 1917 has been identi-
fied (Anupama 2008). The secondary is constrained to be between a F3 and
a G sub-giant (Mason et al. 2012); Anupama (2008) gives K2IV (effective
temperature 4 620 K).
The WISE SED is shown in Fig. 2. The interpretation of the WISE
SED is constrained by the fact that the J-band flux is ∼ 0.3 mJy
(Darnley et al. 2012): there is no blackbody at the temperature of a K2IV
subgiant that is consistent with the WISE and J-band fluxes. It is likely
therefore that the IR SED is due to the presence of emission lines.
4.8 EU Sct
EU Sct had an eruption in 1949 and was identified as a potential RN
by Weight et al. (1994) on the basis of its JHK colours (see however
Pagnotta & Schaefer 2014); the near-IR colours are J − H = 1.08,H −
Ks = 0.38 by Darnley et al. (2012); Darnley et al. and Weight et al. (1994)
give the reddening as E(B − V ) = 0.84, so that the dereddened colours
correspond to an early M giant classification.
The WISE data shown in Fig. 2. The Band 1–2 data are consistent
only with the Rayleigh-Jeans tail of a blackbody so the temperature is not
constrained by the WISE data alone; this leaves a slight excess in Band 3
whose origin is unclear.
5 CLASSICAL NOVAE OBSERVED BY WISE
Like RNe, CN eruptions occur following thermonuclear runaway on the
surface of a WD in a semi-detached binary system. The nature of the WD
can determine the course of the eruption. CN eruptions on CO WD (“CO
novae”) tend to result in the ejection of lower mass than those on ONe WDs,
and often result in dust formation. CN eruptions on ONe WDs (“neon no-
vae”) eject higher mass, and often result in coronal emission; CNe display-
ing coronal emission are rarely strong dust producers. The energetics of
the eruption are characterised by t2 (or t3). Strope et al. (2010) provide a
description of CN LCs, and t2 and t3 for a large number of objects.
Overviews of CNe are given in Bode (2010); Gehrz et al. (1998);
Bode & Evans (2008); Woodward & Starrfield (2011); Saikia & Anupama
(2012); Woudt & Ribeiro (2014).
5.1 V603 Aql
This is a well-studied nova with a well-observed stellar and nebular rem-
nant. It was not detected by IRAS (Harrison & Gehrz 1988). There are
strong detections in WISE Bands 1 and 2, and good positional coincidence
(0.′′5) between the WISE source and the nova; we are confident that the
WISE source is associated with the nova remnant. However the WISE data
do not enable us to draw any conclusions about the nature of the IR emis-
sion.
5.2 V1229 Aql
A poorly-observed nova, with a resolved optical shell (Cohen 1985); it was
not detected by IRAS (Harrison & Gehrz 1988). The WISE source is < 1.′′7
from the nova. There is a strong detection in WISE Band 1 and a moderate
detection in Band 2; the nova is not detected in Bands 3 and 4. Again no
conclusions can be drawn about the nature of the IR emission.
5.3 V1370 Aql
V1370 Aql was a well-observed dusty nova and was one of the first to show
the now familiar “chemical dichotomy”, in which both C-rich and O-rich
dusts condense (Snijders et al. 1987). In their survey of novae with IRAS
Harrison & Gehrz (1988) reported a detection in IRAS Band 1, although
Callus et al. (1987) give only upper limits.
The WISE source is some 2.′′7 from the nova, but within the uncer-
tainties of the WISE positions. As with V1229 Aql no conclusions can be
drawn about the nature of the IR emission.
5.4 V1494 Aql
This was a very well-observed nova in which the binary displays eclipses.
Optical and radio observations (Eyres et al. 2005) showed the material
ejected in the 1999 eruption was highly clumpy and non-spherical, while
X-ray observations (Drake et al. 2003) revealed oscillations and a transient
“burst”.
V1494 Aql was observed using the Spitzer IRS by Helton et al.
c© 2002 RAS, MNRAS 000, 1–15
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Figure 2. Recurrent novae and suspected recurrent novae in the WISE database. Top left: TCrB. Top right: KT Eri. Upper left middle: RS Oph. Upper right
middle: T Pyx. Lower left middle: V3890 Sgr. Lower right middle: V745 Sco. Bottom left: U Sco. Bottom right: EU Sct. Errors are smaller than plotted points
if not shown.
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(2012), who complemented the IR data with optical spectroscopy. The flux
in the [O IV] 25.9µm fine structure line was 18.7×10−16 W m−2 in 2007,
with a peak flux density of ∼ 6 Jy over the period 2004 April – 2007 Oc-
tober (Helton et al. 2012). Oxygen was overabundant relative to solar by a
factor of >∼ 15, depending on the assumed electron density.
The WISE SED is included in Fig. 3, in which the largest flux is in
Band 4. Given the strength of [O IV] 25.9µm in 2007 it seems probable that
the flux in the WISE filters likely has an emission line origin.
5.5 T Aur
T Aur is another nova system in which the central binary is eclipsing; there
was no IRAS source at the position of the nova (Harrison & Gehrz 1988).
The WISE source is within ∼ 0.′′2 of the nova; the WISE data are shown in
Fig. 3. The data in Bands 1 and 2 are consistent with a photospheric black-
body at 3 740 K, suggesting that the WISE Band 1, 2 data are seeing the
main sequence secondary. However this leaves an excess at 12 µm whose
origin is not clear.
5.6 QZ Aur
Another poorly-observed nova with a resolved optical shell; the WISE
source is within 0.′′2 of the nova position. We have detections in WISE
Bands 1 and 2 only, and no conclusions can be drawn about the nature of
the IR emission.
5.7 T Boo
T Boo is the oldest “old nova” for which we have searched the WISE
database. The WISE source is some 1.′′7 from the position of the nova,
well within the WISE positional uncertainty. There are strong detections in
Bands 1 and 2, with a marginal detection in Band 3. Without complemen-
tary data it is not possibly to determine the origin of the IR emission.
5.8 V705 Cas
This dusty nova was discovered on 1993 December 14 and was well-
observed in the IR. It exhibited a deep minimum in its visual LC, the charac-
teristic signature of prolific dust formation (Mason et al. 1998; Evans et al.
1996, 1997, 2005; Salama et al. 1999, Helton et al., in preparation); maxi-
mum dust emission occurred around day 105 (Mason et al. 1998). Observa-
tions using the Short Wavelength Spectrometer (SWS) on the ISO detected
no dust, although Spitzer IRS observations (Helton et al., in preparation)
show a weak dust continuum longward of ∼ 15µm. We note however that
the ISO observations were executed some time (days 950, 1265 and 1455)
after maximum dust emission.
The [O IV] 25.9µm fine structure line was clearly detected with ISO
in observations made 950 days and 1265 days after eruption, with peak flux
8.94 Jy and 13.4 Jy respectively, and integrated flux 5.2 × 10−15 W m−2
and 5.8 × 10−15 W m−2 respectively (Salama et al. 1999). Salama et al.
concluded that O was over-abundant in V705 Cas by at least 25 relative to
solar, while the neon abundance was 0.5× solar at most. The [O IV] line
was also strongly detected by the Spitzer IRS (Helton et al., in preparation).
The WISE source is within 0.′′2 of the nova and the SED is included
in Fig. 4. In WISE Bands 1–3 the flux is consistent with a weak continuum
but there is a clear excess in Band 4, with a peak flux density of 13.08 mJy.
This is very likely due to emission in the fine-structure [O IV] 25.9µm line,
which was prominent in the first ∼ 3 years after outburst.
On the assumption that the Band 4 flux is indeed due to [O IV], the
decline in the peak flux in the [O IV] line in V705 Cas over the period 1996
(ISO) – 2007 (WISE) is shown in Fig.4. In this figure we take the peak flux
in the line as a proxy for the integrated flux, and we make the implicit as-
sumption that there is no change in line width with time. In a comprehensive
study of the evolution of the line emission of nova DQ Her (1934), Martin
(1989) undertook a detailed study of the long-term (∼ 50 years) evolution
of nebular, coronal and fine-structure lines; the study included a number of
the mid- and far-IR lines now routinely seen in the spectra of mature no-
vae. The predicted evolution of the [O IV] flux is also shown in Fig. 4. With
the caveat that Martin’s analysis was for the specific case of DQ Her, its
stellar remnant and ejecta abundances, the predicted evolution of the [O IV]
fine structure line is in surprisingly good (qualitative) agreement with the
evolution of the [O IV] line in V705 Cas.
While the [Ne II] 12.8µm fine structure line was detected in ground-
based observations (Evans et al. 1997) and by the Spitzer IRS (Helton et
al., in preparation), it was not detected by ISO. We also show in Fig. 4 the
observed evolution of the [Ne II] 12.8µm fine structure line in V705 Cas
over a ∼ 15 year period. It is evident that the [Ne II] line in V705 Cas
peaked much earlier, and decayed more quickly, than the [O IV] line.
5.9 V723 Cas
This nova had an erratic LC, and displayed strong coronal line emission
in the IR (Evans et al. 1997); the distance is 4 kpc (Evans et al. 1997;
Lyke & Campbell 2009). Evans et al. also concluded that the secondary
must be evolved for mass transfer to occur. Lyke & Campbell (2009) found
that high spatial resolution images showed the [Si VI] and [Ca VIII] coronal
lines form an equatorial ring, while [Al IX] was in a prolate spheroid; all of
these lines were detected from ground-based IR observations by Evans et al.
(1997).
The WISE source is within 0.′′2 of the position of the nova; the WISE
SED is included in Fig. 3. The fluxes in Bands 1 and 2 fit well to a blackbody
with temperature 4 010 K and radius 5.5 R⊙, reasonably consistent with a
K2IV (effective temperature 4 600 K) star at 4 kpc. We therefore tentatively
conclude that the WISE data are consistent with photospheric emission and,
given the absence of dust immediately after outburst (Evans et al. 1997), the
Band 3 flux is almost certainly due to line emission.
5.10 V1065 Cen
V1065 Cen was another dust former and was observed with the Spitzer
IRS by Helton et al. (2010). Analysis of the emission line spectrum lead to
abundances relative to solar of He/H = 1.6± 0.3, N/H = 144 ± 34, O/H =
58±18, and Ne/H = 316±58; the extent of its neon over-abundance places
V1065 Cen in the category of “neon novae”. The condensed dust consisted
primarily of silicates, and the dust mass is estimated by Helton et al. to
be in the range (0.2 − 3.7) × 10−7 M⊙. A sequence of Spitzer obser-
vations showed that the peak in the dust emission shifted from ∼ 10µm
to ∼ 20µm, with nebular and fine-structure lines superimposed, over a
∼ 700 day period (Helton et al. 2010); in particular, the [Ne II] 12.8µm,
and the [Ne V] 24.3µm and [O IV] 25.9µm lines were prominent, superim-
posed on the broad 9.7µm and 18µm silicate features resectively.
The WISE SED is included in Fig. 3. In view of the known mid- and
far-IR properties of this nova it is likely that the WISE emission consists of
emission lines superimposed on the still-cooling dust continuum.
5.11 AR Cir
Harrison (1992) has suggested on the basis of its 1906 LC that the nova
status of the object is doubtful. Its near-IR colours are more akin to a giant
(M0III) donor star and coupled with its LC and low outburst amplitude,
Harrison concluded that AR Cir is more likley a symbiotic star (see also
Pagnotta & Schaefer 2014).
The WISE source is within 0.′′3 of the target and the WISE SED is
shown in Fig. 3. All we can say is that the WISE Band 1 and 2 data are
consistent with the Rayleigh-Jeans tail of a blackbody. The WISE data are
insufficient to allow us to draw any conclusion about the nature of the WISE
Band 4 emission.
5.12 DZ Cru
DZ Cru was a dusty nova with prominent “Aromatic Infrared” (AIR) fea-
tures typical of novae. Ground-based IR observations of DZ Cru were car-
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Table 3. Pre-2010 novae not detected by WISE.
Nova Outburst year Nova Outburst year
LS And 1971 V838 Her 1991
OS And 1986 CP Lac 1935
CI Aql 1917 BT Mon 1939
V1301 Aql 1975 CP Pup 1942
V1419 Aql 1993 V597 Pup 2007
V842 Cen 1986 V4077 Sgr 1982
IV Cep 1971 V4021 Sgr 1977
BY Cir 1995 V723 Sco 1952
Q Cyg 1876 V1187 Sco 2004
V1668 Cyg 1978 FH Ser 1970
V2274 Cyg 2001 LW Ser 1978
V2361 Cyg 2005 NQ Vul 1976
V2491 Cyg 2008 PW Vul 1984
DN Gem 1912 QU Vul 1984
V446 Her 1960 QV Vul 1987
V827 Her 1987
Figure 4. Top: WISE SED of V705Cas. Bottom left: Black points and line: peak flux (in Jy) of the [O IV] 25.9µm fine-structure line in V705Cas, based
on ISO, Spitzer and WISE data; red points and line: predicted variation of the [O IV] flux, calculated for DQ Her by Martin (1989). Bottom right: observed
variation of the [Ne II] 12.8µm fine structure line, based on ground-based (Evans et al. 1997), ISO (Salama et al. 1999) and Spitzer IRS (Helton et al., in
prepration) data. See text for details.
ried out by Rushton et al. (2008), and Spitzer observations by Evans et al.
(2010).
The WISE SED is shown in Fig. 5; data from the Spitzer campaign
(Evans et al. 2010) are shown in a separate frame. The WISE data clearly
show the continued cooling of the dust shell. The Spitzer data approxi-
mately correspond to a 470 K blackbody, while a reasonable representa-
tion of the WISE data is obtained for a blackbody at Td = 420 K (see
Fig. 5). For simple outflow the dust temperature should decline with time
t as Td ∝ t
−2/(β+4)
, where the emissivity of the dust is ∝ λ−β . With
Td ≃ 470 K when DZ Cru was observed by Spitzer in 2007 September
(day 874), uniform outflow would lead us to expect Td ≃ 300 K (β = 1),
or 320 K (β = 2) at the time of the WISE observations (day 2350); a black-
body would have cooled to 285 K. A more detailed discussion of this will
be given in a later paper.
5.13 V476 Cyg
This is a poorly observed nova with a resolved nebular remnant
(Gill & O’Brien 2000). The WISE source is within 0.′′1 of the nova po-
sition. We have detection in WISE Bands 1 and 2 only, but no conclusions
can be drawn about the nature of the IR emission.
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Figure 5. Left: SED of DZ Cru from WISE. Solid curve is a 420 K blackbody. Right: Evolution of the dust shell of DZ Cru, comparing Spitzer data from
Evans et al. (2010) (solid spectra) with the WISE data (points). The broken curves are 470 K and 420 K blackbodies through the Spitzer and WISE data. Errors
are smaller than plotted points. See text for discussion.
5.14 V1974 Cyg
V1974 Cyg, discovered just before maximum light by Collins et al. (1992).
It was shown by Gehrz et al. (1992) to have strong [Ne II] 12.8µm emis-
sion, classifying it as a neon nova. Subsequently, V1974 Cyg developed nu-
merous coronal lines in the IR, including [Al VI] 3.6µm, [Al VIII] 3.7µm,
[S IX] 1.25µm, [Mg VIII] 3.0µm and [Ca IX] 3.18µm (Woodward et al.
1995). Salama et al. (1996) observed this CN with ISO, and reported strong
[Ne VI] 7.6µm, [Ne V] 14.3µm, [Ne V] 24.3µm emission, consistent with
its status as a neon nova; [Ne II] 12.8µm was not detected.
The WISE SED is included in Fig. 3. Extensive ground-based, ISO
and Spitzer observations suggest that dust did not form in the ejecta; we are
therefore confident in assigning the WISE fluxes to emission lines. Fig. 3
indicates that the [Ne III] 15.5µm, and [O IV] 25.9µm lines measured in
1996 with ISO (Salama et al. 1996) in 1996 and with Spitzer during 2003-
2007 (Helton et al. 2012) are were likely still strong in 2010–2011.
In Fig. 6 we again compare the variation of the flux in the
[O IV] 25.9µm line in V1974 Cyg with that predicted by Martin (1989),
recalling the caveat that Martin’s calculations were for the specific case of
DQ Her; we again make the assumption (see discussion of V705 Cas above)
that there is no change in the line width over the period 1992–2010 so that
the peak flux is a measure of the integrated line flux. However we again
see that the variation of the [O IV] flux is broadly consistent with Martin’s
prediction.
Although we have LC for the various Ne lines from ISO and Spitzer
data comparing these with Martin’s predictions is not appropriate as
V1974 Cyg was a neon nova, while DQ Her was not; we would not expect
agreement between theory and observation for the neon lines.
5.15 V2361 Cyg
Russell et al. (2005) reported IR spectroscopy of this nova, showing a con-
tinuum indicating dust emission at 970 K, on which were superimposed a
number of broad (∼ 2 600 km s−1) emission lines. Later IR observations
by Venturini et al. (2005) showed that the dust emission had diminished, as
had the extinction reported by Russell et al., presumably due to the disper-
sal of the dust reported by Russell et al.. Venturini et al. also reported the
presence of the coronal lines [Si VI] and [Ca VIII].
The WISE source is some 2.′′5 from the position of the nova, and the
WISE SED is included in Fig. 3. In view of the cooling dust shell and the
emission lines seen in the near-IR by Russell et al. (2005) the nature of the
emission in the WISE data is unclear.
5.16 V2362 Cyg
This well-observed nova had an extraordinary light curve, displaying a
large amplitude “cusp” that peaked some 200 days after maximum light;
Figure 6. Black points and line: flux of the [O IV] 25.9µm fine-structure
line in V1974 Cyg, based on ISO, Spitzer and WISE data; red points and
line: predicted variation of the [O IV] flux, calculated for DQ Her by Martin
(1989). See text for details.
the cusp was superimposed on the general decline of the light curve (see
Kimeswenger at al., 2008, and references therein). The cusp was accompa-
nied by a rise in the X-ray flux and a shift in excitation to lower energies
(Lynch et al., 2008). Spitzer observations (Lynch et al., 2008) showed that
dust formed in the ejecta at ∼ 1 400 K some 240 days after the eruption;
the dust showed emission features at 6.37µm, 8.05µm and 11.32µm that
were distinct from the usual AIR features seen in nova dust; there was also a
broad “plateau” from 15–21 µm. The ubiquitous [O IV] 25.9µm fine struc-
ture line was superimposed on the dust continuum.
The WISE source is within 5′′ of the nova, just within the WISE po-
sitional uncertainty. The SED is shown in Fig. 3; in view of the presence of
dust and strong [O IV] emission we again have insufficient information to
determine the nature of the WISE emission.
5.17 V2467 Cyg
This nova was extensively observed in the IR. Ground-based IR obser-
vations showed strong coronal line emission, including [Si VI], [Si VII],
[Ca VIII], [S VIII] and [S IX]. Later the excitation had clearly increased,
with [Si X], [S XI] present (Perry et al. 2007). In addition to these lines,
Russell et al. (2007) reported the rarely-seen [P VII] feature at 1.37µm; the
coronal lines displayed complex profiles. There was no evidence of dust
(Mazuk et al. 2007), although as noted above, dust-formation is rarely seen
in “coronal” novae. A possible progenitor was identified by Steeghs et al.
(2007). Spitzer IRS observations (Woodward et al., in preparation) also
showed a strong emission line spectrum, and possibly a weak dust con-
tinuum longward of ∼ 15µm.
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The WISE source is within 1.′′4 of the nova and the SED is shown in
Fig. 3. It is likely that the WISE emission is due to emission lines although
further analysis (to be presented elsewhere) is needed to rule out dust emis-
sion.
5.18 HR Del
This nova and its stellar and nebular remnant have been very well observed
and studied. It was noted as an IRAS source by Callus et al. (1987), who
reported a detection in IRAS Band 1, while Harrison & Gehrz (1988) re-
ported detections in IRAS Bands 1, 2 and 3. It was also observed with ISO
(Salama et al. 1998), who found that the peak flux in the [O IV] 25.9µm
fine structure line was ∼ 4 Jy in 1996 April.
The WISE SED is included in Fig. 3 and there is excellent positional
coincidence between the WISE source and the nova. Although it was a very
slow nova (t3 = 231 day) HR Del seems not to have been a dust-former. It
seems certain therefore that the WISE fluxes are due to line emission, and
we note that [O IV] seems still to have been strong in 2010.
5.19 DM Gem
This is a poorly-studied nova. The WISE source is within 2′′ of the nova,
and there are secure detections in Bands 1 and 2. However there is insuf-
ficient information to draw any conclusions as to the origin of the WISE
emission.
5.20 DN Gem
Another poorly-studied nova, albeit with a known orbital period
(3.068 hours) and a resolved nebular remnant (see Bode & Evans 2008).
The WISE source is within 0.′′5 of the nova; there are detections in Bands 1
and 2, although neither is strong. Again we have insufficient information to
draw any conclusions as to the origin of the WISE emission.
5.21 DQ Her
This is a very-well observed and studied nova, which is an eclipsing binary.
The deep minimum in the 1934 light curve was interpreted by McLaughlin
(1935) as being due to dust-formation: DQ Her is the proto-type of dust-
forming novae. It has a resolved and well-studied nebular remnant (see
O’Brien & Bode 2008, and references therein), the optical spectrum of
which has been studied for well over 50 years. Martin (1989) has used
CLOUDY (Ferland et al. 2013) to model the nebula over the period 1934–
1982, and has predicted the evolution of the line emission, from the ultra-
violet to the far-IR.
The WISE source is within 0.′′1 of the nova and the SED is shown
in Fig. 3. The WISE Band 1–3 data are reasonably well fitted by a 3 310K
blackbody, corresponding to an early M dwarf star at 485 pc (Martin 1989).
It is therefore likely that the WISE data are detecting emission from the
stellar photosphere.
5.22 V533 Her
This nova has a resoved remnant (see O’Brien & Bode 2008, and references
therein). It is also unusual in that its LC is known prior to its 1963 outburst
(see Warner 2008).
The WISE source is close (0.′′2) to the nova but there is insufficient
information to draw any conclusion about the nature of the emission.
5.23 GK Per
The first bright nova of the 20th century, this is a very well-studied object.
It has an evolved (K2IV) secondary (Darnley et al. 2012), a resolved neb-
ular remnant (O’Brien & Bode 2008; Liimets et al. 2012), and seems to lie
within a planetary nebula (Seaquist et al. 1989). It was not detected in the
IRAS survey (Harrison & Gehrz 1988).
The WISE source is some 3′′ from the nova, within the WISE posi-
tional uncertainties; the WISE SED is shown in Fig. 3. The data in all four
WISE bands seem consistent with a 3 390 K blackbody, corresponding to
an early K2 subgiant.
5.24 RR Pic
RR Pic has a resolved nebular remnant that has been studied over a range
of wavelenths (see O’Brien & Bode 2008, and references therein). RR Pic
was not detected by IRAS (Harrison & Gehrz 1988).
The WISE soure is less than 0.′′2 from the position of the nova; the
WISE SED is shown in Fig. 3. The Band 1 and 2 data can be fit with a
∼ 2 230 K blackbody, although the temperature is very poorly constrained.
5.25 V1186 Sco
V1186 Sco was a well studied nova. Its LC displayed a slow rise to max-
imum, and there was a prominent secondary maximum (see Schwarz et al.
2007). It was observed by Spitzer (Schwarz et al. 2007) and, despite that
fact that it was a CO nova, there was no evidence of dust emission.
The WISE source is < 1′′ from the position of the nova. The WISE
SED is shown in Fig. 3. It is superficially similar to a ∼ 500 K blackbody
but as V1186 Sco is known not to have been a dust-producer, we can rule
out dust emission. The emission detected by WISE is very likely due to line
emission.
5.26 V1280 Sco
V1280 Sco was a dusty nova with a complex visual LC and seemingly in-
variant dust temperature (see Chesneau et al. 2008); high spatial resolution
observations by Chesneau et al. (2012) showed that the dust resided in polar
caps. The WISE source is ∼ 2.′′8 from the nova, well within the WISE po-
sitional uncertainties, and the SED is shown in Fig. 3. The nova is strongly
detected in all four WISE Bands and the data are consistent with a 510 K
blackbody.
5.27 CT Ser
This is a poorly-studied nova. The WISE source is within 0.′′1 of the posi-
tion of the nova. The nova is detected in Bands 1 and 2 only and the data
are insufficient to draw any conclusions about the nature of the emission.
5.28 V382 Vel
V382 Vel was a fast nova; it is in the class of ONe novae, based on the
detection of prominent [Ne II]12.8µm emission at 43.6 days after maxi-
mum (Woodward et al. 1999). Spitzer spectra of V382 Vel (Helton et al.
2012) showed strong emission by [Ne II]12.8µm, [Ne III]15.5µm and
[O IV]25.9µm. Emission lines of [Ne V] were present at 14.3µm and
24.30µm, but at a much lower level than the other neon species; no
[Ne VI]7.6µm emission was detected. There was also weak emission from
[S IV]10.5µm and [Ar III]8.9µm. In keeping with its neon nova status,
V382 Vel did not produce any dust.
The WISE source is ∼ 0.′′5 from the nova and is strongly detected in
all four WISE Bands. The SED is shown in Fig. 3; in view of the fact that
V382 Vel was not a dust-fomer the WISE data indicate that the lines seen
by Spitzer were still strong in 2010.
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Table 4. WISE detections of post-2011 novae.
Nova Outburst RA, Dec (J2000) Date of first B1 (3.3µm) B2 (4.6µm) B3 (12µm) B4 (22µm) ∆θ Comment
Date UT Upper value: WISE WISE Observation (mJy) (mJy) (mJy) (mJy)
YYYY-MM-DD.DD Lower value: GCVS YYYY-MM-DD (Jy) (Jy) (Jy) (Jy) (arcsec)
PNV J14250600–5845360 2012-04-5.47 14 25 06 –58 45 36 2010-02-13 2.22± 0.07 1.03± 0.04 < 0.37 < 2.26 2.12
Nova Cen 2012b 14 25 06.10 –58 45 34.07
V959 Mon 2012-08-9.8 06 39 38.57 +05 53 51.59 2010-03-23 0.41± 0.01 0.19± 0.02 < 0.610 < 2.668 2.39
06 39 38.74 +05 53 52.0
V2677 Oph 2012-05-19.48 17 39 56 –24 47 42 2010-03-14 31.12 ± 0.75 13.75 ± 0.35 4.04± 0.26 3.95± 1.02 5.31
Nova Oph 2012b 17 39 55.84 –24 47 37.21
V5590 Sgr 2012-04-23.7 18 11 03.71 –27 17 29.37 2010-03-21 1.17±0.11 1.30±0.05 0.54±0.01 0.29±0.01 1.58 IRAS, 2MASS,
Nova Sgr 2012b 18 11 03.75 –27 17 28.4 ARAKI source
Table 5. Post-2011 novae not detected by WISE.
GCVS name Other name Outburst/discovery date (UT)
Nova Aql 2012 2012 Oct 20.4
V834 Car Nova Car 2012 2012 Feb 26.5
V1368 Cen Nova Cen 2012 2012 Mar 23.4
V1369 Cen Nova Cen 2013 2013 Dec 2.7
V339 Del Nova Del 2013 2013 Aug 14.6
PR Lup Nova Lup 2011 2011 Aug 4.7
V2676 Oph Nova Oph 2012a 2012-03-25.79
V2677 Oph Nova Oph 2012b 2012 May 19.5
V1311 Sco Nova Sco 2010 No.2 2010 Apr 25.8
V1312 Sco Nova Sco 2011 2011 Jun 1.6
V1313 Sco Nova Sco 2011 No. 2 2011 Sep 06.4
V1324 Sco Nova Sco 2012 2012 May 22.8
V5588 Sgr Nova Sgr 2011b 2011 Mar 27.8
V5589 Sgr Nova Sgr 2012 2012 Apr 21.0
V5591 Sgr Nova Sgr 2012c 2012 Jun 26.6
V5592 Sgr Nova Sgr 2012d 2012 July 7.5
V5593 Sgr Nova Sgr 2012e 2012 Jul 16.5
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Figure 7. WISE SED of V5590 Sgr. Errors are smaller than plotted points
if not shown.
6 POST-WISE NOVAE OBSERVED BY WISE
A number of novae erupted after WISE completed its mission. This gives
us an opportunity of obtaining a glimpse of the mid-IR properties of the
nova progenitors. At the time of writing, WISE detected four of these; the
data are listed in Table 4. However care should be exercised in using and
interpreting these data as they stand as the WISE catalogue indicates that
there may have been significant flux variations during the course of the
WISE mission. We therefore defer a detailed discussion of these objects to
a later paper and give only a brief description here.
6.1 V959 Mon
V959 Mon (Nova Mon 2012) is exceptional in that it was a γ-ray source
(Cheung et al. 2012). It is a weak source in WISE Bands 1 and 2, and there
is some evidence for variability.
6.2 V5590 Sgr
This slow nova (still referred to in the literature as Nova Sagittarii 2012b),
was discovered on 2012 April 23, although it seems to have been bright at
least a year earlier (Walter et al. 2012); it has been a SMARTS target for
optical and IR photometry, and spectroscopy (Walter et al. 2012).
The WISE SED is shown in Fig. 7. The data are consistent with a cool
continuum, at ∼ 1 115 K. While it is tempting to associate this emission
with hot dust (possibly dust from a giant companion wind) it is not possible
to rule out a V838 Mon-type event (see e.g. Evans et al. 2003).
6.3 Non-detections
We list in Table 5 post-2011 novae that were not detected in the WISE sur-
vey. In some cases the novae listed have WISE sources close to the position
of the nova but not within the positional uncertainties of the WISE survey.
7 CONCLUSIONS
We have searched the WISE database for IR sources that might be associ-
ated with mature novae (including classicals and recurrents). We have found
36 possible associations with old novae; these show a mix of photospheric,
line and dust emission, or a combination of two of these; forty-eight novae
(including those which erupted during or after the WISE mission) seem to
have no counterparts in the WISE survey.
We have also searched the WISE database for sources associated with
novae that erupted after the WISE mission had terminated, giving some
information about nova progenitors.
In future papers we will be reporting on detailed modelling of the
WISE data.
ACKNOWLEDGMENTS
We thank Dr. Jim Lyke for helpful comments on an earlier version of this
paper, and Alex d’Angelo for making an initial trawl for novae in the WISE
archive.
RDG was supported by NASA and the United States Air Force.
This publication makes use of data products from the Wide-field In-
frared Survey Explorer, which is a joint project of the University of Califor-
nia, Los Angeles, and the Jet Propulsion Laboratory/California Institute of
Technology, funded by the National Aeronautics and Space Administration.
This research has made use of the SIMBAD database, operated at
CDS, Strasbourg, France.
REFERENCES
Anupama G. C., 2008, in RS Ophiuchi (2006) and the recurrent nova phe-
nomenon, eds A. Evans, M. F. Bode, T. J. O’Brien, M. J. Darnley, Astron.
Soc. Pacific Conference Series, Vol. 401, p. 31
Bode M. F., 1987, ed RS Ophiuch (1985) and the recurrent nova phe-
nomenon, VNU Science Press, Utrecht
Bode M. F., 2010, Astr. Nacht., 331, 160
Bode M. F., Du¨rbeck H. W., Evans, A., 1989, in Classical Novae, Eds M.
F. Bode, A. Evans, Chapter 15, first edition, Wiley, Chichester
Bode M. F., Evans, A., 2008, Eds Classical Novae, second edition, Cam-
bridge University Press
Callus C. M., Evans A. Albinson J. S., Mitchell R. M., Bode M. F., Jame-
son R. F., King A. R., Sherrington M., 1987, MNRAS, 229, 539
Chesneau O., et al., 2008, A&A, 487, 223
Chesneau O., et al., 2012, A&A, 545, A63
Cheung C. C., Shore S. N., de Gennaro Aquino I., Charbonnel S., Edlin
J., Hays E., Corbet R. H. D., Wood D. L. 2012, Astronomer’s Telegram
4310
Cohen J. G., 1985, ApJ, 292, 90
Collins P., Skiff B. A., Bus S. J., Mattei J., Hurst G. M., Moore D., Bortle
J. E., Scovil C., Sventek P., Levy D., 1992, IAUC 5454
Cox A. N., 2000, Allen’s Astrophysical Quantities, Springer Verlag, New
York, Berlin, Heidelberg
Darnley M. J., Ribeiro V. A. R. M., Bode M.F., Hounsell R. A., Williams
R. P., 2012, ApJ, 746, 61
Downes R. A., Shara M. M., 1993, PASP 105, 127
Downes R. A., Webbink R. F., Shara M. M., 1997, PASP, 109, 345
Downes R. A., Webbink R. F., Shara M. M., Ritter H., Kolb U., Du¨rbeck
H. W., 2001, PASP, 113, 764
Drake J. J., et al., 2003, ApJ, 584, 448
Evans A., Geballe T. R., Rawlings J. M. C., Scott A. D., 1996 MNRAS,
282, 1049
Evans A., Geballe T. R., Rawlings J. M. C., Eyres S. P. S., Davies J. K.,
1997, MNRAS, 292, 192
Evans A., et al., 2003, AJ, 126, 1981
Evans A., Geballe T. R., Rushton M. T., Smalley B., van Loon J. Th.,
Eyres S. P. S., Tyne V. H., 2003, MNRAS, 343, 1045
Evans A., Tyne V. H., Smith O., Geballe T. R., Rawlings J. M. C., Eyres
S. P. S., 2005, MNRAS, 360, 1483
Evans A., et al., 2007a, ApJ, 663, L29
Evans A., et al., 2007b, ApJ, 671, L157
Evans A., Bode M. F., O’Brien T. J., Darnley, M. J., 2008, eds ed RS Ophi-
uch (2006) and the recurrent nova phenomenon, Astron. Soc. Pacific
Conference Series, Vol. 401.
Evans A., Gehrz R. D., Woodward C. E., Helton L. A., Rushton M. T.,
Bode M. F., Krautter, J., Lyke J., Lynch D. K., Ness J.-U., Starrfield S.,
Truran J. W., Wagner R. M., 2010, MNRAS, 406, L85
Evans et al., 2012, MNRAS, 424, L69
Evans A., Gehrz R. D., Woodward C. E., Helton, L. A., 2014, in Stella
Novae: Past and Future Decades, eds Woudt P., Ribeiro V. A. R. M.,
Astronomical Society of the Pacific Conference Series, in press
Evans A., Gehrz R. D., 2012, Bulletin Astron. Soc. India, 40, 213
c© 2002 RAS, MNRAS 000, 1–15
A WISE view of novae – I 15
Evans A., Rawlings J. M. C., 2008, in Classical Novae, second edition,
eds A. Evans, M. F. Bode, Cambridge University Press
Eyres S. P. S., Heywood I., OBrien T. J., Ivison R. J., Muxlow T. W. B.,
Elkin V. G., 2005, MNRAS, 358, 1019
Ferland G. J., Porter R. L., van Hoof P. A. M., Williams R. J. R., Abel N.
P., Lykins M. L., Shaw G., Henney W. J., Stancil P. C., 2013, Rev. Mex.
Astron. Astrofis., 49, 1
Geisel S. L., Kleinmann D. E., Low F. J., 1970, ApJ, 161, L101
Gehrz R. D., Jones T. J., Lawrence G., Hayward T., Hauck J., Miles J.,
Verdenet M., Rapavy P., 1992, IAUC 5497
Gehrz R. D., Truran J. W., Williams R. E., Starrfield S., 1998, PASP, 110,
3
Gehrz, R. D., et al., 2007, Rev. Sci. Inst., 78, 011302
Gehrz R. D., 2008, in Classical Novae, second edition, eds A. Evans, M.
F. Bode, Cambridge University Press
Gill C. D., O’Brien T. J., 2000, MNRAS, 314, 175
Harrison T. E., 1992 MNRAS, 259, 17P
Harrison T. E., Gehrz R. D., 1988, AJ, 96, 1001 (erratum: AJ, 100, 2062)
Harrison T. E., Gehrz R. D., 1990, AJ, 101, 587
Harrison T. E., Gehrz R. D., 1992, AJ, 103, 243
Harrison T. E., Gehrz R. D., 1994, AJ, 108, 1899
Helton L. A., et al., 2010, AJ, 140, 1347
Helton L. A., Gehrz R. D., Woodward C. E., Wagner R. M., Vacca W. D.,
Evans A., Krautter J., Schwarz G. J., Shenoy D. P., Starrfield S., 2012,
ApJ, 755, 37
Hoard D. W., Wachter S., Clark L. L., Bowers T. P., 2002, ApJ, 565, 511
(Erratum, 569, 1037)
Hoard D. W., et al., 2014, ApJ, 786, 68
Houck J. R., et al., 2004, ApJS, 154, 18
Hounsell R., et al., 2010, ApJ, 724, 480
Ivezic´, ˇZ, Elitzur, M., 1997, MNRAS, 287, 799
Kimeswenger S., Dalnodar S., Knapp A., Schafer J., Unterguggenberger
S., Weiss S., 2008, A&A, 479, L51
Liimets T., Corradi R. L. M., Santander-Garcı´a M., Villaver E., Rodrı´guez-
Gil P., Verro K., Kolka I., 2012, ApJ, 761, 34
Lynch D. K., et al., 2008, AJ, 136, 1815
McLaughlin D. B., 1935, Publ. AAS, 8, 145
McQuillin R., Evans A., Wilson D., Maxted P. F. L., Pollacco D., West R.
G., Hounsell R. A., Bode M. F., 2012, MNRAS, 419, 330
Lyke J. E., Campbell R. D., 2009, AJ, 138, 1090
Martin P. G., 1989, in Classical Novae, first edition, eds M. F. Bode, A.
Evans, Chapter 7, p. 113 first edition, J. Wiley, Chichester
Mason C. G., Gehrz R. D., Woodward C. E., Smilowitz J. B., Hayward T.
L., Houck J. R., 1998, ApJ, 494, 783
Mason E., Ederoclite A., Williams R. E., Della Valle M., Setiawan J.,
2012, A&A, 544, A149
Murakami H., et al., 2007, PASJ, 59, 369
Mazuk S., Lynch D. K., Rudy R. J., Russell R. W., Pearson R. L., Wood-
ward C. E., Puetter, R. C. Perry R. B., 2007, IAUC 8448
Neugebauer G., et al., 1984, ApJ, 278, L1
O’Brien T. J, Bode M.F., 2008, in Classical Novae, second edition, eds A.
Evans, M. F. Bode, Cambridge University Press
Pagnotta A., Schaefer B. E., 2014, ApJ, in press (archiv: 1405.0246)
Pavlenko Ya. V., Evans A., Kerr T., Yakovina L., Woodward C. E., Lynch
D. Rudy R., Pearson R. L., Russell R. W., 2008, A&A, 485, 451
Pavlenko Ya. V., Woodward C. E., Rushton M. T., Kaminsky B., Evans
A.,2010 MNRAS, 404, 206
Perry R. B., Rudy R. J., Lynch D. K., Prater T. R., Mazuk S., Gilbert A.
M., Puetter R. C., 2007, IAUC 8905
Rushton, M. T., Evans, A., Eyres, S. P. S., van Loon, J. Th., Smalley, B.,
2008, MNRAS, 386, 289
Russell R. W., Ruby R.J., Lynch D. K., Golisch, 2005, IAUC 8524
Russell R. W., Ruby R.J., Lynch D. K., Woodward C. E., 2007, IAUC
8888
Saikia D. J., Anupama G. C., 2012, Novae from radio to gamma rays,
BASI Special Issue
Salama A., Evans A., Eyres S. P. S., Leech K., Barr P., Kessler M. F., 1996,
A&A, 315. L209
Salama A., Barr P., Clavel J. Jenkins R. N., Leech K., Kessler M. F., Lim
T., Metcalfe L., Schulz B., Evans A., Eyres S. P. S., 1998, Ap&SpSci,
255, 227
Salama A., Eyres S. P. S., Evans A., Geballe T. R., Rawlings J. M. C.,
1999, MNRAS, 304, L20
Schaefer B. E., 2010, ApJS, 187, 275
Schwarz G. J., et al., 2007, AJ, 134, 516
Seaquist E. R., Bode M. F., Frail D. A., Roberts J. A., Evans A., Albinson,
J. S, 1989, ApJ, 344, 805
Snijders M. A. J., Batt T. J., Roche P. F., Seaton M. J., Morton D. C.,
Spoelstra T. A. T., Blades J. C., 1987,MNRAS, 228, 329
Steeghs D., Drew J., Greimel R., Barlow M., Gaensicke, B., Drake J,
Witham, A., et al., 2007, ATel 1031
Strope R. J., Schaefer B. E., Henden, A. A., 2010, AJ, 140, 34
Venturini C. C., Rudy R. J., Lynch D. K., Mazuk S., 2005, IAUC 8641
Walter F. M., Battisti A., Towers S. E., Bond H. E., Stringfellow G. S.,
2012, PASP, 124, 1057
Warner B., 2008, in Classical Novae, second edition, eds A. Evans, M. F.
Bode, Cambridge University Press
Weight A., Evans A., Naylor T., Wood J. H., Bode M. F., 1994, MNRAS,
266, 761
Werner M. W., et al., 2004, ApJS, 154, 1
Whelan J., Iben I., 1973, ApJ 186, 1007
Woodward C. E., Greenhouse M. A.. Gehrz R. D., Pendleton Y. J., Joyce
R. R., van Buren D., Fischer J., Jennerjohn N. J. Kaminski, C. D., 1995,
ApJ, 438, 921
Woodward C. E., Wooden D. H., Pina R. K., Fisher R. S., 1999, IAUC
7220
Woodward C. E., Helton L. A., Evans, A., van Loon J. Th., 2008 in RS
Ophiuchi (2006) and the recurrent nova phenomenon, eds A. Evans, M.
F. Bode, T. J. O’Brien, M. J. Darnley, Astron. Soc. Pacific Conference
Series, Vol. 401, p. 260
Wooward C. E., Starrfield S., 2011, Can J. Phys. 89, 333
Woudt P., Ribeiro V. A. R. M., 2014, eds Stella Novae: Past and Future
Decades, Astronomical Society of the Pacific Conference Series, in press
Wright E. L., et al., 2010, AJ, 140, 1868
This paper has been typeset from a TEX/ LATEX file prepared by the
author.
c© 2002 RAS, MNRAS 000, 1–15
